Insertional mutation of marA vitiates inducible multiple antimicrobial resistance in Salmonella enterica subsp. enterica serovar Choleraesuis.
marA has been shown to mediate a multiple antimicrobial resistance (MAR) phenotype following induction in some members of the Enterobacteriaceae. When Salmonella Choleraesuis was exposed to inducing agents they displayed higher minimal inhibitory concentrations (MIC) to multiple antimicrobial agents and an increase in marA expression as determined by northern hybridization analysis. The objective of the present study was to determine if mutation of marA vitiated multiple antimicrobial resistance inducibility in S. Choleraesuis. A loss-of-function mutation of marA in a single S. Choleraesuis isolate was created by insertion of the dihydrofolate reductase (DHFR) gene cassette within marA using double homologous recombination. This mutation was complemented with an expression plasmid possessing marA under the control of an IPTG-inducible promoter. Mutation and complementation of marA was verified using polymerase chain reaction, Northern hybridization, and Western blotting assays. Minimum inhibitory concentrations (MICs) of tetracycline, chloramphenicol, nalidixic acid, and rifampin were determined against induced and uninduced wildtype, marA-disrupted and marA-complemented strains using a microbroth dilution assay. Minimum inhibitory concentrations against induced wildtype and marA-complemented strains increased four- to eight-fold for all antimicrobials tested when compared to the uninduced strains while the MICs of the induced marA-disrupted mutant remained the same. However, this increase was abrogated when the cells were grown in the presence of the efflux pump inhibitor compound EPI phe-arg-naphthylamide. The results indicate that a functional marA is solely required for an inducible multiple antimicrobial resistance phenotype in S. Choleraesuis.